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What Is the Planetary Data System?

0 The Planetary Data System (PDS) is a NASA organization
that archives science data from NASA’s planetary missions.

0 PDS responsibilities are:

To help NASA missions and other data providers to organize and
document their digital planetary data,

To collect complete, well-documented planetary data into archives
that are peer-reviewed,

To make the planetary data available and useful to the science
community,

To ensure the long-term preservation and usability of the data.
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PDS Nodes

0 PDS is a distributed system of discipline nodes
= The Geosciences Node is one of the nine Discipline and Support
Nodes of the PDS.
0 Additional Data Nodes support specific data sets
Examples:
= LOLA Data Node
= LROC Data Node
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PDS Data Archives

O A data set is a collection of similar data products with supporting
Information.
= For example, data from one instrument with the same level of processing

0O Each data set contains at least one archive volume

=  Archive volumes may be based on PDS data set release number,
mission phase, time ranges, etc.

Volumes by PDS Release Number
PDS LROC Data Sets S b sepecis

@ Parent Directory
E]LROLRC 0001/ 07-Mar-2014 16:40 -

Name Last modified Size Description COLROLEC 0002 20 Nev 2013 159 -

[C3LROLRC 0003/ 20-Nov-2013 1139 -

[CILROLRC 0004/ 20-Nov-2013 1139 -
E]LRDLRC 0005/ 20-Nov-2013 11:39 -
a Parent D'jI'EEtDﬂ’ = [CILROLRC 0007 18-Dec-2013 1530 -
[CILROLRC 0008/ 13-Dec-2013 1530 -
(C3LRO-L-LROC-2-EDR-V1.0/ 15-Mar-2010 01:19 | Disusc o
E]LRDLRC 0011/ 18-Dec-2013 15:31 -
[EJLROLRC 0012/ 14-Dec-2014 1025 -
E} LRO-L-LEOC-5-EDE-V1.0/ 11-Mar-2011 06:40 D orse w1 o
E]LRDLRC 0016/ 14-Dec-2014 1026 -
[CILROLRC 0018/ 14-Dec-2014 1026 -
aLRDLRC 0019/ 14-Dec-2014 1026 -

E]LROLRC 0006/ 18-Dec-2013 1522 -

E]LRDLRC 0010/ 18-Dec-2013 1531 -
[LJLRO-L-LROC-3-CDR-V1.0/ 15-Mar-2010 16:50

[CJLROLRC 0013/ 14-Dec-2014 1025 -

[CJLROLRC 0017/ 14-Dec-2014 1026 -

E]LRDLRC 0020/ 15-Dec-2014 1949 -




Archive volumes

0 Archive volumes contain both scientific data and supporting
documentation necessary to understand the data
m  Science objectives
= Instrument configuration and calibration
= Data acquisition, processing, and format

Name Last modified Size Description

a Parent Directory -
AAREADME TXT 13-Nov-2013 15:25 46K
(3 CATALOG/ 13-Nov-2013 15:25
(T3 DATA/ 07-Mar-2014 16:25
(3 DOCUMENT/ 11-Mar-2014 15:25 -
ERRATA.TXT 07-Mar-2014 1640 48K
CJEXTRAS/ 15-Nov-2013 1235
(£ INDEX/ 07-Mar-2014 1635 -
VOLDESC.CAT 13-Nov-2013 15:25 2.0K

Archive Volume Directory




—————
PDS Labels

0 Each PDS data product has an associated PDS label.

O PDS labels contain metadata needed to understand and use
data products.

O Labels are ASCII text in the form of keyword=value lines.

0 PDS uses a data dictionary to provide standards for use of
keywords and their values.
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e —————————————————————
PDS Label Example

PDS_VERSION ID = "PDS3" OBJECT = COLUMN
RECORD TYPE = FIXED LENGTH NAME = "COEFFICIENT DEGREE"
RECORD BYTES = 44 DATA TYPE = ASCII INTEGER
FILE RECORDS = 2556 START BYTE =1
BYTES = 2
~“TABLE = "GLTM2BSH.TAB" FORMAT = "I2"
SPACECRAFT NAME = "CLEMENTINE 1" UNIT = "N/A"
TARGET NAME = "MOON" DESCRIPTION = "The degree index m of the C and S
INSTRUMENT NAME = "LIDAR" coefficients in this record."
DATA SET ID = "CLEM1-L-LIDAR-5-TOPO-V1.0" END_OBJECT = COLUMN
PRODUCT 1ID = "GLTM2B-SH"
PRODUCT RELEASE DATE = 1996-01-01 OBJECT = COLUMN
DESCRIPTION = nn NAME = "COEFFICIENT ORDER"
DATA TYPE = ASCII INTEGER
OBJECT = TABLE START_BYTE =4
ROWS = 2556 BYTES =3
COLUMNS =4 FORMAT = "I3"
ROW BYTES = 44 UNIT = "N/A"
INTERCHANGE FORMAT = ASCII DESCRIPTION = "The order index n of the C and S
DESCRIPTION . coefficients in this record."
END OBJECT = COLUMN
END OBJECT = TABLE
END
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Locating PDS LRO Archives

e 0 Geosciences - http://geo.pds.nasa.gov
= DIVINER, LEND, Mini-RF
m LOLA Data Node — http://imbrium.mit.edu

o = LOLA, Radio Science (LOLA Data Node)
2 o Imaging - http://img.pds.nasa.gov
= LAMP
= LROC Data Node - http://lroc.sese.asu.edu
F=u =5 O PPI - http://ppi.pds.nasa.gov
._.H = m CRaTER
T i pE=——==— 0 NAIF - htp://naif.jpl.nasa.qov
= = SPICE Data
—=—=-"=| o PDS - http://pds.jpl.nasa.gov
8 - NASA Planetary Data Systems - Geosciences Node WaShington
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http://geo.pds.nasa.gov/
http://imbrium.mit.edu/
http://img.pds.nasa.gov/
http://lroc.sese.asu.edu/
http://ppi.pds.nasa.gov/
http://naif.jpl.nasa.gov/naif/
http://pds.jpl.nasa.gov/

Direct Download of Data Set Files

QLI ] | CEN o HTTP directory access (all nodes)
Index of /data/LRO-L-LROC-
3-CDR-V1.0/LROLRC_1004 =  Manual browser downloads

/DATA/MAP/2010167/WAC .

=  Browser plugins
PO o DownloadThemAll
@ MI131285700MC.IMG 30-Sep-2013 0 &

SeeEsEe e P pds-geoscienceswustledu/Iro/l 7 & | | Q Search 5+ » W t
@ MI131289616CC.IMG 30-Sep-2013 0f . ge

[?] M131289693CC.IMG 30-Sep-2013 0) pds—geosciences.wustl.edu -

BMBISIICCAG 3059 203 1| /116 /1 po-)-dlre-2-edr-v1/Irodlr_0001 = Scripts and programs

@ M131290087CC IMG 30-Sep-2013 0

@ M131290283CC.IMG 30-Sep-2013 0 /data/2014/201406/20140606/ .
Bubisncci 5o O FTP directory access (Geo Node)

@ MI131290677CC.IMG 30-Sep-2013 0] [To Parent Directory]

@ MI131290873CC.IMG 30-Sep-2013 0 8/4/2014 6:00 PM 2930 2014060800 edr.lbl M I b d I d
8/4/2014 6:00 PM 74718582 2014060600 =dr.tab

@ MI131291071CC.IMG 30-8ep-2013 0] .%./2014 s:00 pu 2930 2014080601 cdr.lbl . anua rowser OWn Oa. S

@ M131291269CC MG 3075m72013 ol 8/4/2014 6:00 PM 74718582 2014060601 edr.tab

Name Last modified  Size Description

e8/4/2014 6:00 PM 2930 2014060602 edr.lbl -

8/4/2014 6:00 PM 74718582 2014060602 edr.tab . FTP CI I entS
8/4/2014 6:00 PM 2930 2014060603 edr.lbl

8/4/2014 6:00 PM 74676096 2014060603 edr.tab

&8/4/2014 6:00 PM 2930 2014060604 edr.lbl

8/4/2014 6:00 PM 74718592 2014060604 edr.tab -
8/4/2014 6:00 PM 2930 2014060605 edr.1bl . COI I lI I land Ilne
e8/4/2014 6:00 PM 74718592 2014060605 edr.tab

8/4/2014 6:00 PM 2930 2014060606 edr.1bl

e8/4/2014 6:00 PM 74718592 2014060606 edr.tab

8/4/2014 6:00 PM 2930 2014060607 edr.1bl . Wg et

8/4/2014 6:00 PM 74718592 2014060607 edr.tab

8/4/2014 6:00 BPM 2930 2014060608 edr.lbl

&8/4/2014 6:00 PM 74676096 2014060608 edr.tab -

8/4/2014 6:00 PM 2930 2014060609 edr.lbl

8/4/2014 6:00 PM 74718582 2014060609 edr.tab . SCrI pts

e8/4/2014 6:00 PM 2930 2014060610 edr.lbl

8/4/2014 6:00 PM 74718582 2014060610 edr.tab
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PDS Imaging Node’s
Planetary Image Atlas

0 LRO Support http://im@.pds.nasa.qgov/search

= LAMP S &
= LROC

O Provides |2
m Search

= Browse
= Download

nnnnnnnnnnnnnnnnnn
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http://img.pds.nasa.gov/search

LROC PDS Data Node

http://lroc.sese.asu.edu

| RO About Images  Archive Learn Teach - Tours
o b |
; ‘e
|

0o LROC Specific

»r

O Provides

m Search oo Recongistbince Grbifer Gamera

oot

= Map o e
= Browse EE
= Download -="

.v>
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PDS Geosciences Node’s
Orbital Data Explorer (ODE)

O LRO Support http://ode.rsl.wustl.edu/moon

. D I V I N E R 3 ol Lunar Orbital Data Explorer /
L P (&Y Data Product Search | €3 Tools || IData Set Browser | L (£ Help & Resources

HEEL R ' Lunar Orbital Data Explorer PDS Geosciences Node

Planetary science data stored in PDS is organized by data products and data sets. A data set is a collection of
related data products, usually products acquired by a particular instrument and processed in a certain way. The data

DATA PRODUCT SEARCH

also includes all documentation and supporting materials needed to understand and use the data products. A data | Lunar 00E Maptertace -Cylmdrical Center 0
product is a set of measurements resulting from a science observation, usually products acquired by a particular @ Zoomn @ 2oomOut @ FuExent (D Prev Extent NestEstert | &) Pan| (D) SeiectProducss By Area € Remove Avea Seiecton
instrument and processed in a certain way. Sescteropcton « @) MaaHeln

Map Dispiay Contects
STEP 1. SELECT DATA SETS TO SEARCH (A SELECTION IS REQUIRED) e I T T

[¥] Select One or More Desired Data Sets (Show Options - 1 Parameter | seLecTion ResuLTs summany
Product Type Search Results Count

RO WRFLRO MAPCOR

Total Products Found n

STEP 2. SET ADDITIONAL FILTERING PARAMETERS (OPTIONAL)

[¥] Select a Product ID or filter by a partial Product ID (Show Options - 0 Parameters | (o« on resuirs st O ] @
[¥] Find by Product Center Latitude / Longitude (Show Options - 0 Parameters  VewinTete |

Products Found: 32
 Ditpéay Product Thu

[¥] Filter by Time Range (Show Options - 0 Parameters

- -
M I n I - R F STEP 3. PREVIEW SEARCH RESULTS

Preview Search Results Summary

-
d STEP 4. SUBMIT QUERY . n
r O V I e S View Results in Table View Resul| #o=oc coR

Display Product Thumbnails on searc| o .

Lunar Orbital Data Explorer

M101014589.C ®

2095-06-3071

Search =
Map o

Browse e

roduc s hasted ot th LROC FOS Data Node. Cick balow 12 90
2 the (ROC web ste.

Download e e o
Washington

University in St.Louis
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http://ode.rsl.wustl.edu/moon

T
Lunar Orbital Data Explorer (ODE)

o Allows users to:
m Search across missions and instruments
m search across PDS nodes

0 Supports additional PDS-Compliant lunar archives from:
= Clementine
= GRAIL

= ISRO Chandrayaan-1
o Forerunner (Mini-RF), Moon Mineralogy Mapper (M3)

= Lunar Orbiter
= Lunar Prospector
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ODE Highlights

0 Form and map product searches
Mission / Instrument / Product Type
Location, Time, and Observation Angle
Exact or partial Product ID searches

0 Product detail pages

Product meta data Map context

Browse images Links to product-specific web
Product and associated files interfaces (LROC Data Node)
Related products Data set information

0 Direct file downloads and cart system
Cart includes “on-the-fly mini-archive” option

&y
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Example:
Find DIVINER Products in ODE

Open ODE Moon: http://ode.rsl.wustl.edu/moon

E Lunar Orbital Data Explorer - Ho... = | | | (Untitled) * -

Lunar Orbital Data Explorer PDS Geosciences Node

on L ity in 5t Lowis

|\ Data Product Search | E3 Tools || |Data Set Browser | (/Download i) Help & Resources

WELCOME TO THE LUNAR ORBITAL DATA EXPLORER - WEB1

The PDS Geosciences Node Lunar Orbital Data Explorer (ODE) provides search, display, and download tools for
the PDS science data archives of the Clementine and Lunar Prospector missions to Earth's moon (LRO and ather lunar
data sets will be added when releazed). Choose one of the above tabs to start using ODE.

Data Product Search % What's New

Search for orbital science products across ‘bﬁj] See what's new with ODE

missions, instruments, and data sets via
time, location, and product ids.

# Product Type Coverage Access the ODE help, find additional
resources, and see what's coming

Data Set Browser glln Available Data Sets
Browse through the orbital data =set files E A full list of mission, instrument, and

product types available in Lunar ODE

' .O‘. '
Additional Tools é Help & Resaurces

———~ stored in the PDS archives

Download Cart Mars ODE Mercury ODE
Download products added to the cart from

the product search

The Lunar Orbital Data Explorer is produced by the DS Geosciences Mode at Washington University in St. Louis.
Send comments to cdewebmaster@wunder.wustl.edu.



http://ode.rsl.wustl.edu/mppm/

Find DIVINER In ODE - Search

D Lunar Orbital Data Explorer - Dat... % | | (Untitled) X

Lunar Orbital Data Explorer

1) Select Data Product Search o _
B < me | oiDataProductSearch | ) }Tools || |DataSetBrowser | {iDownload | (i Help & Resources
Tab DATA PRODUCT SEARCH Reset Form | @

Planetary science data stored in PDS is organized by data products and data sets. & data =set is a collection of
related data products, usually products acquired by a particular instrument and processed in a certain way. The data set

2) Open the Select One Or More also includes all documentation and supporting materials needed to understand and use the data products. A data

product is a et of measurements resulting from a science observation, usually products acquired by a particular

DeSi red Data SetS instrument and processed in a certain way.

STEP LuBRNRE UAIA SEIS TO SEARCH (A SELECTION IS REQUIRED) e
_V‘ Select One or More Desired Data Sets (Show Options - 1 Parameter ﬂ

STEP 2. SET ADDITIONAL FILTERING PARAMETERS (OPTIONAL)

[¥] select a Product ID or filter by a partial Product ID (Show Options - 0 Parameters Set)

¥ Find by Product Center Latitude / Longitude (Show Options - 0 Parameters Set)

¥ Filter by Time Range (Show Options - 2 Parameters Set)

STEP 3. PREVIEW SEARCH RESULTS SUMMARY (OPTIONAL)

Preview Search Results Summary

STEP 4. SUBMIT QUERY

View Results in Table View Results on Map

¥| Display Product Thumbnails on search results page

&y
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Find DIVINER in ODE - Search

Lunar Orbital Data Explorer PDS Geosciences I

Washington Unive

I
[&

.y Data Product Search | |Data Set Browser | |/ Download [ Hnlpl

DATA PRODUCT SEARCH Reset Form | &

Flanetary science data stored in PDS 1= organized by data products and data sets. A data =et i= a collection of
related data products, usually products acquired by a particular instrument and processed in a certain way. The data set
alzo includes all documentation and supporting materials needed to understand and use the data products. 4 data
product is a set of measurements resulting from a science observation, usually products acquired by a particular
instrument and processed in a certain way.

STEP 1. SELECT DATA SETS TO SEARCH (A SELECTION IS REQUIRED) o
%] select One or More Desired Data Sets (Released PDS Archives) (Hide Options - 1 Parameter Set)

E Map location data is available for these products.
% Observation time data is available for these products.
2! This data =set is currently being processed in ODE. Click for more detail

Lunar Reconnaissance Orbiter ‘

 Select:

DLRE - DIVIMER Lunar Radiometer Experiment Other Product Types ]
b GDR L3 RDR - Reduced Data Rec. (See Tools: DIVINER RDR Query Tool) F3 3 B, B e
N GDR_L2 - Gridded Data Record Level 2 [[§ & Data Set Description
Y| GDR_L3 - Gridded Data Record Level 3 [ & Data Set Description
PRP - Gridded Data Record Polar Resource Prosucts Data Set Description

*EDRs are available under here

&y
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Find DIVINER in ODE - Search

OPTIONALLY:
1) Filter by:

* Product Id,

* Location,
and/or

« Time Range

2) Click “Preview Search

Result Summary”

FINALLY:
3) Select —

T RDR - Neutron_LCounting_HRate Reduced Data Record [BF-) ¢ BT =l s [n]

R55 - Radio Science Subsystem
i [C] GRAV - Gravity e Data Set Description
[C] LOSAPDR - Line of Sight Acceleration Profile Data Record 2 Data Set Description

Lunar Orbiter

24INCH_FLC - 24 Inch Focal Length Camera

[C] cpR - calibrated Data Record B o Data Set Description
80MM_FLC - 80mm Focal Length Camera
[C] cDR - calibrated Data Record e Data Set Description

ET ADDITIONAL FILTERING PARAMETERS (OPTIONAL)

[#] select a Product 1D or filter by a partial Product ID {Hide Options - 1 Parameter Set)

Each PDS data product has a unigue product id. Individual data products can be found with an exact match
or multiple products can be found using the the wild card parameter. New users click here for further details.

Product ID:

*awvg_pols* use wildcard * after or before a partial Praduct 1D

{Show Options - 0 Parameters

"l

{Show Options - 0B

Search Results Count
LRC DLRE GDR_L3 154
Total Products Found 184

“View Results in Table”

—

select Results on Map Display

challz on =earch results page




Search Results
& Product
Details Page

Lunar Orbital Data Explorer

| |Data Set. wnrl |z Download IQH' p & Resources

Product Details

Features:

*  Review browse,
metadata, and
label

* Review data set
documentation
including SISs

. Download
individual files

* Add product to
download cart

&) Data Product Search
~
SEARCH RESULTS OutputResults |  ViewonMap | BackTo Search | &
Products Found: 1,360
v Display Product Thumbnails LTI
< .. 5 B 7 8 2 10 11 12 13 14
Instrument Type Obs Time
LRODLRE  GDR_L3 i?#é-uo:g-u:ou.nou L
LRO DLRE GDR_L3 g?#é_uo:g_u:ou.nou
LRO DLRE  GDR_L3 fg#ifs;:gg.ngu
LRO DLRE GDR_L3 f:#if:g_o:oo.nou K _r':-;rr
LRO DLRE GDR_L3 23#;;0:3_0:00.000 CJ _:;rf
LRO DLRE GDR_L3 23#;;0:3_0:00.000 CJ !':-;rr
LRO DLRE GOR_L3 fg'll';l:g_o:oo.nou CJ _T:.-r:
LRO DLRE GDR_L3 fg'll';l:g_o:oo.nou = !cr;rt
LRO DLRE GOR_L3 zg'll';l:g_o:oo.nou
LRO DLRE GDR_L3 23#1_31:2_0:00.000
LRC DLRE GDR_L3 33;3_31:;_0:00.000
LRO DLRE GDR_L3 53;;_31:;_0:00.000
LRO DLRE GDR_L3 ig;_ul:;_u:ou.nuu
LRO DLRE GDR_L3 sg;_ul:;_u:ou.nuu
LRO DLRE GDR_L3 32;1_313_0:00.000
LRO DLRE GDR_L3 33;1_31:2_0:00.000
LRO DLRE GDR_L3 igii_zl:é_u:ou.nuu
LRO DLRE GDR_L3 S f:#i_zl:s_u:ou.nuu
LRO DLRE GDR_L3 32#3_21:?0:00.000

DGDR_TBOL_AVG_POLS_20110820D_240_JP2.1P2

Product Description: " Each sample represents the B (more...)

More About thi

help page)

Document Files

XT Catalog Files
(PCF)

tion Document (PDF)

Label

Browse Meta Data ]

] Related Products

Map Context

TBOL_AVG_POLN

Add Product to Cart

PDS Product Files | Derived Files

Product Files & Labels
dadr thol avg pols 20110830d 240 ip2.ip2

Product Data File

dadr thol avg pols 20110830d 240 jp2.lbl

Product Label File

product

15,524
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ODE — Map Search

Select Projection

Washington University in St. Louis

Zoom/Pan Map ‘ Lunar Orbital Data Explorer PDS Geosciences Node

{.\ Data Product Search | [ Map Search

Lunar ODF Manintosy RTTE

L{+) Zoom In‘ Q Zoom Out ‘ Full Extent ) Prev Extent > NextExtent &M Pan + | Select Products By Area & YRemove Area Selecti +__ Select Projection « Map Help
—
Filter Products DY —|use sisiay convers :
Select Layers ‘atFilters (Optional View Selection Reait

- I I I I |e Moon Feature Layer Canacio ehiow aetails

Moon Feature Layer show details
B 1RO - DLRE RDR show details

= P I'O d U Ct I d B 1RO - DLRE GDR_L2 show details

LRO - DLRE GDR_L3 show details

- LO C at | on = LRO - LAMP GDR show details

LRO - LOLA RDR show details

Select, View, and
Download® { =
- LRO - LOLA GDRDEC show details i P ro du Cts |

LRO - LOLA GDRPSR show details 4 ‘ 3 " g T ! ‘

LRO - LOLA GDRDGM show details T i J

LRO - LOLA GDRDSM show details At - N [
G LRO - LOLA GDRDRM show details ‘ ‘

Control Map Layers 8 140 L0LA CORDEM srowcass L |

LRO - | ROC EDRWAC show details . [

- Tran sparency Ero- LAC DR on s 18 , | y

L | [ LRO - MRFLRO CDR

- Layer Order AN
- Footprint Layers = _—\ -~ e 8 | \
- Basemap Layers o . | | WA Ly ]

LRO - LROC SDWDTM show debay!

\ . LRO - LROC SDNDTM show details
Select one or more product type footprint layers




—————
Additional ODE LRO Tools

http://ode.rsl.wustl.edu/moon/indextools.aspx

0 LOLA RDR Query Tool
m Database of all RDR records
= ~6.5B individual points

= Query by feature, location, orbit, time, product id, altitude range, and
channels

0o DIVINER RDR Query Tool
m Database of all RDR records
= ~223B individual points

= Query by feature, location, orbit, time, product id, channel, detector, emission
angle, solar incidence angle, solar azimuth angle, local time of day, and

quality flags
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Questions?

0 Visit us at the PDS Geosciences Booth
= Get detailed answers
= Walk through your usage scenario
= Share your feedback
O Contacts:
= Dan Scholes
= scholes@wustl.edu
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